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1. 
FBA Translation (New Series) No. 146 
Investigations of the sand movements in the district of the Elbe 
Estuary. 
[Pages 61-63 summary only] 
Gohren, I.H. 
Hamburger Kustenforschung, 19, [Pp. 61-63 only] (1971) 
Translated by: J.V. Bird 
SUMMARY 
The work is concerned with the processes of sand movement in 
the region of the Elbe estuary. In the first part the results of 
various investigations which have given indications of the 
regional transport directions are collected together. 
The interpretation of the results of a large number of 
continuous current recordings gives a picture of the resulting 
transport to be expected under the influence of the tides with 
those current conditions. 
Fig. 4 shows the regional distribution of the flood and ebb 
flow zones, Fig. 5 the residual flow. 
Under the influence of the wind drift currents develop, 
superimposed on the tidal movement, which in the shallow mudflat. 
seas are a great influence on the transport of sand. On the 
flats the drift current is generally orientated in the wind 
direction; in the tidal channels there is manifest as a secondary 
effect an enhanced counter current against the fall' of the tide, 
which occurs as the prevailing onshore wind is set in a seawards 
direction. For Neuwerk flat and the Scharhorn sandbank drift 
currents set in a north-westerly direction are mainly standard, 
arising from the southwest and westerly winds. Orbital and surf 
currents have not been measured at first hand, so thus their 
influence on the resulting transport can only be judged 
qualitatively. With the exception of a few regions in the outer 
flat and on the sandbanks the sea swell and surf have unique 
particular transport function, but only a heightening effect 
on transport. The transport of material is controlled by the 
tides and drift currents. 
Recordings with fluorescent materials, which were being 
taken in several places, predominantly in the mudflats and on the 
Scharhorn sandbank supplied a few general relationships between 
the currents of varying direction and the material movement on 
2. 
the floor, and in the regions where measurements had been taken, 
direct and convincing statements on the resulting transport 
direction. (Fig. 11). 
From the recordings of material held in suspension which in 
the flat were being taken by means of an automatic sampling 
device only a general overview of the order of magnitude of the 
material held in suspension in the mudflat sea could be obtained 
(Fig. 12). It is generally to be expected and is shown by a few 
readings that the material held in suspension in the flat under 
the influence of the wind has been increased greatly as a result 
of the sea swell and stronger/increased currents. (Fig. 13). 
Recordings of material held in suspension at the fixed 
stations which were being taken mainly in the navigable channel 
of the Elbe confirmed from previous observations of flow the 
known zones of prevailing flood and ebb currents and brought 
quantitative results of the material transported held in 
suspensi on. Fig. 15. 
From the diagram of the shape of the bed forms, indications 
could be obtained indirectly on the direction of material 
movement. (Figs. 26-28) 
Morphological investigations revealed the trend in 
alterations of the geometry of the flats brought about by 
transport of sand. A map comparison of the whole range of 
investigations after their commencement from 1965 and 1970 gave a 
picture of the actual sedimentation and erosion areas (Fig. 29 
and 45), which agree with the measured transport directions. 
From a diagram of the grain sizes of the Oberflachen 
sediments no direct indications of the transport direction can be 
obtained. The huge scale of the scour of the year 1968 (Fig. 31) 
will agree with the earlier sediment investigations of SIMON in 
the navigable channel of the Elbe. 
In the. second part of the report the results of the unique 
investigations will be summarized and, separated for influence of 
tides and wind, maps of the resulting movement of material will 
be drawn (Figs. 38 and 39). Fig. 40 shows in which areas the 
sand movement converges or diverges as a result of tidal 
influence and wind influence respectively. The prevailing 
transport in the diverging zones will be assessed. 
From the thorough recordings of material held in suspension 
a few statements on the order of size of the amount of material 
held in suspensions can be made (Fig. 42-44). Utilization of the 
thus - made - available data shows moreover that allowance must 
be made for storm tides with a proportionately greater load of 
material over the flat. 
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